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ABSTRACT 24 
A systematic series of seven mercury compounds of (E)-N-(pyridin-2-ylmethylidene)arylamine 25 
(L), where L is a variously R substituted ligand, with the formulations [HgX2L]2: X = Cl; R = 4-26 
CH2CH3 (4), 4-OCH2CH3 (5), 4-Cl (6), 2-CO2CH3 (7), or 4-CO2CH3 (8); X = Br; R = 4-CO2CH3  27 
(9a) and [HgX2L]: X = Br; R = 4-CO2CH3  (9b) and X = I; R = 4-CO2CH3  (10),  were 28 
synthesized. All compounds have been structurally characterized by single-crystal X-ray 29 
diffraction studies and their spectroscopic (IR, NMR, UV-Vis and fluorescence) properties are 30 
described. The structural analyses reveal that compounds 4-9a are centrosymmetric binuclear 31 
compounds while compounds 9b (a polymorph of the binuclear compound 9a) and 10 are 32 
mononuclear compounds. The HgCl2 compounds are more likely to dimerize via Hg...Cl bridges 33 
complexed with (E)-N-(pyridin-2-ylmethylidene)arylamine ligands compared with their HgBr2 34 
and HgI2 analogues. This feature of the structural chemistry is correlated with the enhanced 35 
Lewis acidity of the mercury in the HgCl2 compounds. Moderating the electronegativity of the 36 
substituents in L is shown to influence the strength of the Hg–N(imino) bond in HgCl2L 37 
compounds.  38 
 39 
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1. Introduction 48 
The main group elements are typically defined as the set of s and p block elements, plus zinc, 49 
cadmium, and mercury [1]. Group 12 compounds are particularly challenging to separate into 50 
main group versus transition metal-type complexes, as zinc tends to behave more as a transition 51 
metal in terms of reactivity and coordination preferences. However, the Hg(II) ion typically 52 
adopts either two-coordinate, linear geometries or distorted tetrahedral, nearly disphenoidal-type 53 
of geometries, and therefore, tends to have much more in common with main group elements 54 
owing to this propensity. Main group elements have unique coordination preferences and 55 
electronic properties, and thereby present opportunities for the preparation of novel structures 56 
with new and interesting characteristics [1-3]. Moreover, crystal engineering represents a 57 
fascinating and constantly growing field which aims at understanding intermolecular interactions 58 
and, exploiting these analytical results, at the synthesis of new structures with desired properties 59 
[4,5].  In line with the above, we recently reported on the syntheses and the self-assembly of 60 
some Hg(II) compounds of composition [HgX2L], [HgX2L]2, [HgX2L]n and {[HgX2L]2}n where 61 
X = chloride, bromide, iodide, nitrates, and azides, and L is a (E)-N-(pyridin-2-62 
ylmethylidene)arylamine [6]. The interplay between the three components Hg, X, and L greatly 63 
influences the observed structure type and patterns of self-assembly as monomeric tetrahedral, 64 
dimeric and polymeric trigonal bipyramidal, and polymeric octahedral geometries were 65 
encountered. The results indicated that dimeric structures with a trigonal bipyramidal geometries 66 
(Scheme 1a) is prevalent among the reaction products of HgX2 with L. Literature surveys have 67 
shown that different coordination numbers and geometries of the mercury centre have been 68 
found when a remote ligand substituent is altered. This phenomenon is not restricted to mercury 69 
alone, but may be found in many other main group elements systems as well [7-9]. As a part of 70 
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an on-going investigation into the factor(s) that influence molecular geometry in chemically 71 
similar compounds, the synthesis and structures of eight new mercury(II) compounds are 72 
presented in which X and the substituents (R) on the phenyl ring of L have been varied 73 
systematically (Scheme 1b). Six dimers and two mononuclear compounds, one of which is a 74 
polymorph of a dimer, have been structurally characterized by single-crystal X-ray diffraction 75 
and spectroscopic (IR, NMR, UV-Vis and fluorescence) methods. 76 
 77 
 78 
 79 
 80 
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 88 
 89 
 90 
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 92 
 93 
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 94 
 95 
Scheme 1a. Various structural motifs (i-iv) observed in mercury(II) compounds with (E)-N-(pyridin-2-96 
ylmethylidene)arylamine, L (taken from ref. 6). 97 
 98 
 99 
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 100 
 101 
Scheme 1b. The L ligands used and the investigated compounds 4-10. 102 
 103 
 104 
2. Results and Discussion 105 
2.1. Syntheses  106 
A systematic series of seven mercury compounds with the general stoichiometry HgX2L has 107 
been prepared, where X is a chloride, bromide or iodide, and L is a 4-R substituted Schiff base 108 
ligand, (E)-N-(pyridin-2-ylmethylidene)arylamine where R = CH2CH3, OCH2CH3, Cl or 109 
CO2CH3 (4-6, 8-10) while compound 7 incorporates a 2-R substituted variant of L with R = 110 
CO2CH3, i.e. (E)-methyl-2-((pyridin-2-ylmethylidene)amino)benzoate, in order to observe the 111 
influence of ortho-substitution on the mercury coordination geometry preferences. In alcohol, 112 
one equivalent of HgX2 reacts rapidly with one equivalent of L (generated in situ from pyridine-113 
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2-carboxaldehyde and a substituted aniline) to give a yellow precipitate from which mercury 114 
compounds of the formula [HgX2L]2 (4-8 and 9a) and [HgX2L] (9b and 10) were isolated and 115 
each of which has been characterized crystallographically. Some results for mercury compounds 116 
1-3 (see Scheme 1a; L = 4-CH3, i.e. (E)-4-methyl-N-(pyridin-2-ylmethylidene)aniline and X = Cl 117 
(1), Br (2) and I (3)) are also included herein for comparison; their syntheses and crystal 118 
structures having been reported previously [6]. The mercury compounds are insoluble in the 119 
reaction medium and can be re-crystallized using a large volume of acetonitrile (refer to work-up 120 
procedure) to provide crystals suitable for X-ray crystallography. Two polymorphs of 9 (9a and 121 
9b) were characterized from two different batches of crystals, each obtained from acetonitrile 122 
solution. The results of the crystal structure determinations of 4-10 (see below) are consistent 123 
with the chemical and spectroscopic analyses, giving clear evidence of the formation of the 1:1 124 
adducts between the bidentate N-donors and HgX2. Compounds 4-10 are all air-stable and 125 
behave as non-electrolytes in acetonitrile solution. 126 
 127 
2.2. IR, NMR, UV-Vis and Fluorescence spectroscopy 128 
 129 
The infrared spectra of compounds 4-10 are very similar and the IR assignments of selected 130 
diagnostic bands are included in the Experimental section. The compounds display a moderately 131 
intense IR band in the region 1620-1650 cm-1 which is assigned to the νasym(C(H)=N) stretch of 132 
the coordinated Schiff base ligands [6]. In addition, well resolved-sharp bands of variable 133 
intensity observed in the regions 1600-1550, 1490-1480 and 1400-1430 cm-1 are assigned to the 134 
coordinated pyridine ring [6,10-11]. These data are in agreement with the coordination of imino- 135 
and pyridine-N atoms to the mercury atom [6]. On the other hand, a very strong band in the range 136 
1700-1712 cm-1 is detected in compounds 7-10 which has been assigned to νasym(OCO). The 137 
lowering of νasym(OCO) band in 7 (1700 cm-1) compared to its p-analogues 8-10 is suggestive of 138 
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coordination of ν(C=O→Hg). The 1H NMR spectra were recorded in DMSO-d6 solution which 139 
displayed the expected signals which were generally broad. Coupling constants of some signals 140 
for compounds 5, 6 and 10 could not be derived with certainty owing to the complicated splitting 141 
yet the multiplicity patterns could be delineated. 142 
Table 1 summarizes the UV-Vis and fluorescent properties of compounds 4-10 along with 143 
the previously reported data for 1-3 [6]. The electronic spectra in acetonitrile solutions exhibit a 144 
coalesced absorption band in the range of 320 to 350 nm (Fig. 1) which is possibly a result of 145 
overlap of intramolecular charge transfer transitions with a weak band due to MLCT transition 146 
from Hg(II)→ π∗ (ligand), as noted earlier for the cognate systems [6]. The steady-state 147 
fluorescence studies have been employed as independent evidence of complexation between the 148 
ligand and the mercury ions. In acetonitrile solution, the compounds all display broad emission 149 
bands at around λmax = 410 nm along with a shoulder at ~ 430 nm, except for 7, which displayed 150 
a distinct absorption at 395 nm, when they are excited at their respective absorption maxima 151 
(Fig. 2), indicating the charge transfer nature of the transitions [6]. In general, all compounds 152 
show very low fluorescent quantum yield (φF) [6]. No change in φF was perceived when nuclear 153 
substituents in the compounds were varied from 4-CH3 (1-3) to 4-CH2CH3 (4), 4-OCH2CH3 (5), 154 
4-Cl (6), or 4-CO2CH3 (8-10). However, an appreciable change was noticed in the case of 155 
compound 7, which was shown to feature a close Hg...O interaction. 156 
 157 
 158 
 159 
 160 
 161 
 162 
 163 
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 164 
Fig. 1. UV–Vis spectra of compounds 1-10 in acetonitrile (concentration 10-5M). Spectra of 165 
compounds 7 and 8, with CO2CH3 substituents, are shown separately for convenience.  166 
 167 
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Fig. 2. Fluorescence spectra of compounds 1-10 in acetonitrile (concentration ~10-5M) obtained 169 
by excitation at the respective absorption maxima (refer to Table 1). Spectra of compounds 7 and 170 
8, with CO2CH3 substituents, are shown separately for convenience. 171 
 172 
 173 
 174 
2.3. Molecular structures 175 
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The crystal and molecular structures of solvent-free 4-10 have been determined with crystal 176 
data and selected geometric parameters for these collated in Tables 2 and 3, respectively. The 177 
HgCl2 structures with 4-substituted rings are discussed first and related to their HgBr2 and HgI2 178 
counterparts where applicable. The sole example of a characterized HgX2 structure with a 2-179 
substituted aryl ring is discussed last. The molecular structures are uniformly zero-dimensional, 180 
being mono- or, usually, bi-nuclear. 181 
The binuclear molecule of [HgCl2L1]2 (4, Fig. 3) is the archetype for most of the molecules 182 
described herein and, as such, is described in more detail. The immediate environment for the 183 
mercury atom is defined by the pyridyl-N1 and imino-N2 atoms derived from the chelating (E)-184 
4-ethyl-N-(pyridin-2-ylmethylidene)aniline ligand and two chlorido ligands. The Hg–N(pyridyl) 185 
bond length is significantly shorter than the Hg–N(imino) bond length, a trend that is maintained 186 
in all molecules in the present study. The resulting five-membered HgN2C2 chelate ring is planar 187 
with the root-mean-square (r.m.s.) deviation of the fitted atoms being 0.015 Å; the maximum 188 
deviation is 0.015(7) Å for the C6 atom. Overall, the chelating ligand exhibits a small twist from 189 
planarity with the dihedral angle between the planes of the terminal rings being 10.8(4)°. 190 
Molecules self-associate over a centre of inversion via unsymmetric μ2-chlorido bridges, the 191 
difference in Hg–Cl1 and Hg–Cl1i bond lengths, Δ(Hg-Cl1), being 0.47 Å; symmetry operation 192 
i: 1-x, 1-y, 1-z. As anticipated, the terminally coordinated chlorido atom forms a significantly 193 
shorter Hg–Cl bond compared with those formed by the bridging chlorido atoms. The 194 
coordination geometry is highly distorted owing in part to the restricted bite angle of the 195 
chelating ligand (70.28(18)°) and the disparate Hg-Cl bond lengths. The Cl3N2 donor set defines 196 
a coordination geometry intermediate between square pyramidal and trigonal bipyramidal as 197 
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quantified by the value of the trigonality index, τ, = 0.42 which compares to the τ values of 0.0 198 
and 1.0 for ideal square pyramidal and trigonal bipyramidal geometries, respectively [12]. 199 
 200 
Fig. 3. Perspective view of binuclear [HgCl2L1]2 4. Displacement ellipsoids are drawn at the 30% 201 
probability level and unlabelled atoms are related by the symmetry operation 1-x, 1-y, 1-z. 202 
 203 
To a first approximation, the binuclear molecules of [HgCl2L2]2 (5, Fig. 4), [HgCl2L3]2 (6, 204 
Fig. 5) and [HgCl2L5]2 (8, Fig. 6) resemble that just described for 4. The dimeric structures are 205 
centrosymmetric and feature distorted penta-coordinate geometries with τ being 0.39, 0.44 and 206 
0.16, respectively. The chelating ligands in 5, 6 and 8 range from planar in 5 to significantly 207 
twisted in 6 and 8 as seen in the dihedral angles between the planes of the six-membered rings of 208 
1.3(2), 18.8(3) and 24.41(14)°, respectively. Systematic variations in the geometric parameters 209 
are observed and these are correlated with the enhanced electronegativities of the substituents in 210 
the 4-position of the aryl rings, i.e. OCH2CH3 (5), Cl (6) and CO2CH3 (8), compared with 211 
CH2CH3 in 4. As a general trend, as the electronegativity of the substituent increases, the Hg–212 
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N(imino) bond lengths elongate with a concomitant reduction in the Hg–N(pyridyl) distances, 213 
reflecting a reduction in the basicity of the imino-N2 atom and a reduced tendency for 214 
coordination. This is echoed in the Δ(Hg–N) values which vary from a small 0.13 Å for 4 to a 215 
maximum of 0.28 Å for 8. There are also variations in the Hg–Cl bond lengths so that a general 216 
trend towards elongation of both Hg–Cl1 and Hg–Cl2 bonds correlates with an increase in 217 
asymmetry in the mode of coordination of the chelate. It is noted for 8 that the μ2-chlorido 218 
bridges are the most symmetric, i.e. Δ(Hg–Cl1) = 0.34 Å. 219 
 220 
Fig. 4. Perspective view of binuclear [HgCl2L2]2 5. Displacement ellipsoids are drawn at the 50% 221 
probability level and unlabelled atoms are related by the symmetry operation -x, -y, -z. 222 
 223 
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 224 
Fig. 5. Perspective view of binuclear [HgCl2L3]2 6. Displacement ellipsoids are drawn at the 30% 225 
probability level and unlabelled atoms are related by the symmetry operation -x, 1-y, -z. 226 
 227 
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Fig. 6. Perspective view of binuclear [HgCl2L5]2 8. Displacement ellipsoids are drawn at the 30% 228 
probability level and unlabelled atoms are related by the symmetry operation -x, 1-y, -z. 229 
 230 
It also proved possible to grow crystals of the 1:1 compounds of each of HgBr2 and HgI2 231 
with L5. Curiously, two polymorphic forms of the 1:1 compound with HgBr2, namely [HgBr2L5]2 232 
(9a) and [HgBr2L5] (9b) were isolated, both from slow evaporation of an acetonitrile solution.  233 
Polymorphs 9a and 9b each crystallize in the triclinic space group P¯1 and have very similar unit 234 
cell characteristics (Table 2). The key difference between them is the formation of intermolecular 235 
Hg...Br interactions only in the case of 9a. 236 
 237 
Fig. 7. Perspective view of binuclear [HgBr2L5]2 9a. Displacement ellipsoids are drawn at the 238 
50% probability level and unlabelled atoms are related by the symmetry operation 1-x, 1-y, 1-z. 239 
 240 
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 241 
Fig. 8. Perspective view of mononuclear [HgBr2L5] 9b. Displacement ellipsoids are drawn at the 242 
50% probability level. 243 
 244 
In binuclear 9a (Fig. 7), molecules aggregate about a centre of inversion via asymmetric μ2-245 
bromido bridges. In the unit cell of 9b (Fig. 8), the molecules are orientated differently with the 246 
closest intermolecular Hg...Br contact being 4.3894(6) Å; further details are given below. The 247 
distance of the longer Hg–Br bond of the bridge in 9a, i.e. 3.3759(5) Å, is marginally within the 248 
sum of the respective van der Waals radii, i.e. 3.40 Å, and this must be considered a weak 249 
interaction only [13]. However, the presence of the μ2-bromido bridge in 9a, even if weak, does 250 
have an impact upon the geometric parameters about the mercury atom. Thus, compared with the 251 
Hg–N bond lengths in 8, there has been a significant reduction in asymmetry in 9a and this 252 
asymmetry is reduced even further when intermolecular Hg...Br interactions are absent as in 9b. 253 
The differences in the shorter Hg–X bond lengths is also impacted upon by bridging. In 8, Δ(Hg–254 
Cl) is 0.15 Å. When weak bridging is present (9a), Δ(Hg–Br) is 0.04 Å, and when absent Δ(Hg–255 
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Br) is 0.02 Å. The observed trends also apply to the isomorphous mononuclear HgI2 analogue, 256 
[HgI2L5] (10, Fig. 9).  Marked differences are also noted in coordination geometries. In penta-257 
coordinated 9a, the value of τ is 0.17, indicating that in both 8 and 9a, the coordination geometry 258 
approaches square pyramidal more so than in the other binuclear compounds reported herein. By 259 
contrast, the coordination geometries of 9b and 10 are distorted tetrahedral with ranges of angles 260 
subtended at mercury being 71.24(13)°, for the chelate angle, to 121.52(9)° for N2-Hg-Br2 (9b), 261 
and 69.75(10)° to 127.047(10)° for I1-Hg-I2 (10). 262 
Finally, a comment on the relative orientations of the ester substituents in 8, 9a, 9b and 10 is 263 
apposite. Each ester group is twisted out of the of the pyridyl ring to which it is connected, as 264 
quantified by the values of the C9–C10–C13–O1 torsion angles of -13.9(5), 157.6(5), 12.6(7) 265 
and -8.8(6)°, respectively. A difference in polymorphic 9a and 9b is noted in that the carbonyl-266 
O1 atom is syn to the chelate ring in 9a but anti in 9b; anti orientations are noted in 8 and 10. No 267 
correlation between the orientation of the ester group and crystal packing was found. 268 
 269 
Fig. 9. Perspective view of mononuclear [HgI2L5] 10. Displacement ellipsoids are drawn at the 270 
50% probability level. 271 
 272 
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One other full set of HgX2, X = Cl, Br and I, structures, with an identical (E)-N-(pyridin-2-273 
ylmethylidene)arylamine ligand has been reported, namely the 4-methyl derivatives, 1-3 274 
(Scheme 1a; Table 3) [6]. The trend towards mononuclear structures observed for 8-10 is 275 
repeated in this series and was correlated with the increased electronegativity of the chlorido 276 
ligands which enhanced the capacity of the mercury atoms to expand their coordination spheres 277 
and thereby dimerize. 278 
The final structure to be described is that of [HgCl2L4]2 (7, Fig. 10). The L4 ligand features a 279 
CO2CH3 ester residue in the 2-position of the aryl ring and while a binuclear structure arises 280 
owing to μ2-chlorido bridges, as seen for the other HgCl2 derivatives, a variation is observed in 281 
that the carbonyl-O1 forms a weak interaction Hg–O1 = 2.764(4) Å to the mercury atom. The 282 
presence of the coordinating O1 atom in 7 results in an increase in the Hg–N bond distances 283 
compared with those is the 4-substituted analogue, 8 (Table 3). The Hg...Cl1i bridging distance is 284 
significantly longer in 7 than 8, i.e. 3.2330(15) cf. 2.8929(7) Å, with the result that the Hg-Cl1 285 
bond length is significantly reduced in 7; symmetry operation i: -x, -y, -z. The Cl3N2O donor set 286 
approximates a distorted trigonal prism with the trigonal faces occupied by the (N1,Cl2,Cl1i) and 287 
(N2,Cl1,O1) atoms. 288 
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 289 
Fig. 10. Perspective view of binuclear [HgCl2L4]2 7. Displacement ellipsoids are drawn at the 290 
30% probability level and unlabelled atoms are related by the symmetry operation -x, -y, -z. 291 
 292 
2.4. Supramolecular architectures 293 
The crystal packing patterns in 4-10 are discussed in terms of common types. While no 294 
classical hydrogen bonding is observed, π...π interactions predominate. Sometimes the π-system 295 
is based on a chelate ring, which is known to have aromatic character [14,15]. These sorts of 296 
π...π interactions are increasingly being recognized as being important in the supramolecular 297 
chemistry of metal complexes [16-18]. Other interactions are often of the type, C–H...X and C–298 
H...π, again, sometimes the chelate ring defines the π-system [18-20]. Analysis of the crystal 299 
packing is based on the standard geometric parameters embodied in PLATON [21]. Diagrams 300 
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were drawn with DIAMOND [22] and geometric parameters describing the intermolecular 301 
interactions are given in the respective figure captions. 302 
The crystal packing of 4 is dominated by interactions occurring between π-systems. Columns 303 
of molecules parallel to the a-axis are stabilized by π(pyridyl)...π(arene) interactions, and these 304 
are connected into a three-dimensional architecture by C–H...π(chelate) interactions (Fig. 11). A 305 
similar pattern was observed in the crystal structure of 6 (Fig. S1). Here, molecules aligned along 306 
the a-axis are connected by π(pyridyl)...π(arene) interactions as for 4, but in this case the 307 
columns are connected by additional π(arene)...π(arene) interactions as well as C–H...Cl 308 
contacts; the Cl2 atom is bifurcated. 309 
 310 
Fig. 11.  View in projection down the a-axis of the unit cell contents of [HgCl2L1]2 4. The C–311 
H...π(chelate) [C14–H14c...Cg(HgN2C2)i = 2.82 Å, C14...Cg(HgN2C2)i = 3.743(14) Å, angle at 312 
H14c = 162° for symmetry operation i: ½+x, ½-y, -½+z] and π...π [Cg(N1,C1-C5)...Cg(C7-313 
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C12)ii = 3.834(5) Å, angle of inclination = 10.8(4)° for ii: -1+x, y, z] interactions are shown as 314 
purple and orange dashed lines, respectively. 315 
In 5, a different pattern is observed, based on supramolecular layers of molecules parallel to 316 
(-4 1 0). These form as a result of C–H...O, C–H...Cl (H…Cl = 2.75 Å) and π(pyridyl)...π(arene) 317 
interactions. The stacked layers are connected by π(arene)...π(arene), C–H...π(chelate) and C–318 
H...Cl interactions (Fig. 12). Analogous layers of molecules stack along the b-axis in the crystal 319 
structure of 8 (Fig. S2) with the primary connections between them being of the type 320 
π(pyridyl)...π(arene). 321 
 322 
Fig. 12.  View in projection down the b-axis of the unit cell contents of [HgCl2L2]2 5. The C–323 
H...π(chelate) [C14–H143...Cg(HgN2C2)i = 2.81 Å, C14...Cg(HgN2C2)i = 3.652(5) Å, angle at 324 
H143 = 144° for symmetry operation i: -x, 1-y, 1-z], π...π [Cg(N1,C1-C5)...Cg(C7-C12)ii = 325 
3.636(2) Å, angle of inclination = 1.3(2)° for ii: -x, 1-y, -z; Cg(C7-C12)...Cg(C7-C12)iii = 326 
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3.599(2) Å, for iii: -x, 1-y, 1-z], C–H...O [C3–H3...O1iv = 2.53 Å, C3...O1iv = 3.457(5) Å, angle 327 
at H3 = 167° for iv: 1+x, y, -1+z] and C–H...Cl [C4–H4...Cl2v = 2.77 Å, C4...Cl2v = 3.616(5) Å, 328 
angle at H4 = 169° for v: 1-x, -y, -z; C6–H6...Cl1ii = 2.75 Å, C4...Cl2v = 3.639(4) Å, angle at H6 329 
= 155°] interactions are shown as purple, orange, blue and brown dashed lines, respectively. 330 
 331 
In polymorph 9a, the layers are parallel to (1 1 0) and are stabilized as a result of C–H...O, 332 
C–H...Br (H…Br = 3.05 Å) and π(pyridyl)...π(arene) interactions. The stacked layers are 333 
connected by π(arene)...π(arene), C–H...π(chelate) and additional C–H...Br interactions (Fig. 13). 334 
 335 
Fig. 13. View in projection down the c-axis of the unit cell contents of [HgBr2L5]2 9a. The π...π 336 
[Cg(N1,C1-C5)...Cg(C7-C12)i = 3.705(3) Å, angle of inclination = 9.0(2)° for i: 1-x, 1-y, -z; 337 
Cg(C7-C12)...Cg(C7-C12)ii = 3.706(3) Å, for ii: -x, 1-y, -z], C–H...O [C3–H3...O1iii = 2.32 Å, 338 
C3...O1iii = 3.119(6) Å, angle at H3 = 142° for iii: 1+x, -1+y, z] and C‒H...Br interactions [C4–339 
H4...Br2iv = 3.04 Å, C4...Br2iv = 3.936(5)Å, angle at H4 = 157° for iv: 1-x, -y, 1-z; C6–H6...Br1i 340 
= 3.05 Å, C6...Br1i = 3.903(4)Å, angle at H6 = 150°] interactions are shown as orange, blue and 341 
brown dashed lines, respectively. 342 
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 343 
In 9b, supramolecular chains along the a-axis are formed as a result of π(pyridyl)...π(arene) 344 
as well as π(chelate)...π(arene) interactions along with C–H...Br contacts (Fig. 14a). These are 345 
connected into layers by rather strong C–H...O contacts. The layers stack along the b-axis 346 
without specific interactions between them (Fig. 14b). The crystal structure of 10 is isomorphous 347 
with 9b and full details are given in the Supplementary Materials (Fig. S3). 348 
 349 
(a) 350 
 351 
(b) 352 
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Fig. 14 (a) View of the supramolecular chain aligned along the a-axis in [HgBr2L5]2 9a. (b) View 353 
in projection down the a-axis of the unit cell contents, highlighting the stacking of layers along 354 
the b-axis. The π...π [Cg(N1,C1-C5)...Cg(C7-C12)i = 3.687(3) Å, angle of inclination = 9.7(2)° 355 
for i: 1-x, 1-y, 1-z; Cg(HgN2C2)...Cg(C7-C12)ii = 3.880(3) Å, angle = 9.2(2)° for ii: -x, 1-y, -z], 356 
C‒H...O [C5–H5...O1iii = 2.28 Å, C5...O1iii = 3.083(7) Å, angle at H5 = 142° for iii: 1+x, y, -357 
1+z] and C‒H...Br interactions [C6–H6...Br2i = 2.91 Å, C6...Br2i = 3.632(5)Å, angle at H6 = 358 
134°] interactions are shown as orange (pink for chelate ring), blue and brown dashed lines, 359 
respectively. 360 
 361 
The polymorphic structures of 9a and 9b have clearly distinguishable patterns of packing 362 
with the stark difference relating to the relative orientations of the HgBr2 fragments. In 9a, where 363 
these approach each other via Hg...Br interactions, the packing index computes to 74.0%. A 364 
significantly less efficient packing index of 68.5% is found for 9b, suggesting that 9a is 365 
thermodynamically more stable. 366 
Finally, the molecules in the crystal structure of [HgCl2L4]2 7 are linked into layers in the bc-367 
plane by π(chelate)...π(arene) and C–H...O contacts (Fig. 15a) and consolidated into a three-368 
dimensional architecture by C–H...Br contacts (Fig. 15b). 369 
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 370 
(a) 371 
 372 
(b) 373 
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Fig. 15. (a) View of the supramolecular layer in [HgCl2L4]2 7. (b) View in projection down the a-374 
axis of the unit cell contents, highlighting the stacking of layers along the a-axis and the C–H...Cl 375 
connections between them. The π...π [Cg(HgN2C2)...Cg(C7-C12)i = 3.821(3) Å, angle of 376 
inclination = 3.2(2)° for i: 1-x, -y, 1-z], C–H...O [C3–H3...O1i = 2.60 Å, C3...O1i = 3.418(7) Å, 377 
angle at H3 = 146°; C11–H11...O1ii = 2.54 Å, C11...O1ii = 3.291(8) Å, angle at H3 = 136°  for ii: 378 
x, ½-y, -½+z] and C–H...Cl [C6–H6...Cl2iii = 2.73 Å, C6...Cl2iii = 3.559(6) Å, angle at H5 = 146° 379 
for iii: 1+x, y, z; C9–H9...Cl1iii = 2.81 Å, C9...Cl1iii = 3.558(7) Å, angle at H5 = 136°] 380 
interactions are shown as orange, blue and brown dashed lines, respectively. 381 
 382 
3. Conclusion 383 
On the basis of the newly described structures and those of literature precedents, the 384 
preponderance of binuclear structures observed when HgCl2 is complexed with (E)-N-(pyridin-2-385 
ylmethylidene)arylamine ligands is not repeated in the HgBr2 and HgI2 analogues, an 386 
observation correlated with the enhanced Lewis acidity of the mercury centres when X = Cl.  387 
Within the series of HgCl2 compounds with (E)-N-(pyridin-2-ylmethylidene)-4-substituted-388 
phenylamines, asymmetry in the mode of coordination of the chelate could be moderated by 389 
increasing the electronegativity of the substituent, owing to the weakening of the Hg-N(imino) 390 
bond. 391 
 392 
4. Experimental  393 
 394 
4.1. General considerations 395 
 396 
Caution! Compounds of mercury are highly toxic [23]. Care must be taken when handling 397 
samples, and appropriate disposal procedures are necessary. All chemicals were used as 398 
purchased without purification: HgCl2, pyridine-2-carboxaldehyde (Merck), HgBr2, HgI2 (Fine 399 
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Chemicals), p-ethylaniline (Aldrich), p-ethoxylaniline (Across), p-chloroaniline, 400 
methylanthranilate, p-aminobenzoic acid (Hi-Media). Methyl p-aminobenzoate was prepared by 401 
reacting p-aminobenzoic acid and SOCl2 in methanol by literature method [24]. The (E)-N-402 
(pyridin-2-ylmethylidene)arylamine derivatives L1-L5 were prepared in situ from pyridine-2-403 
carboxaldehyde and the corresponding aniline. Solvents were purified by standard procedures 404 
and were freshly distilled prior to use. Elemental analyses, solution electrical conductivity 405 
measurements, IR, 1H NMR and Uv-Vis spectra were recorded on instruments and under 406 
conditions as described elsewhere [6].  Fluorescence spectra were obtained on a Hitachi model 407 
FL4500 spectrofluorimeter (with the excitation and emission slits fixed at 10 and 20 nm, 408 
respectively) and all spectra were corrected for the instrument response function and conditions 409 
as described earlier [6]. 410 
 411 
4.2. Synthesis of mercury compounds (4-10) 412 
The preparations of the dihalomercury(II) compounds 4-10 are very similar, so that the 413 
preparation of the dichloride derivative 4 is given here as a representative case. 414 
 415 
4.2.1. [HgCl2L1]2 (4). To a solution of pyridine-2-carboxaldehyde  (0.13 g, 1.23 mmol) in  416 
ethanol (3 ml) was added a solution of p-ethylaniline (0.15 g, 1.23 mmol) in ethanol (2 ml). The 417 
mixture was stirred at ambient temperature for 30 min. To this reaction mixture, a solution of 418 
HgCl2 (0.33 g, 1.22 mmol) in methanol (20 ml) was added drop-wise under stirring conditions 419 
which resulted in the immediate formation of a yellow precipitate. The stirring was continued for 420 
3 h and then the mixture was filtered. The residue was washed with methanol (3 x 5 ml) and 421 
dried in vacuo. The dried solid was dissolved by boiling in 40 ml of acetonitrile and filtered 422 
while hot. The filtrate, upon cooling to r.t., afforded yellow crystalline material. Yield 0.29 g 423 
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(47%). M.p. 213-215 °C. Found: C, 34.80; H, 3.12; N, 5.80%. Calc. for C28H28Cl4Hg2N4: C, 424 
34.88; H, 2.93; N, 5.82%. m (CH3CN): 6 Ω-1cm2mol-1. IR (cm–1): 1622 νasym(C(H)=N); 1592, 425 
1485, 1439 ν(C=N)py. 1H NMR (DMSO-d6): 8.93 [s, 1H, H-7], 8.55 [d, J = 4.0 Hz, 1H, H-3’], 426 
8.11 [t, J = 8.0 Hz, 1H, H-6’], 8.02 [d, J = 8.0 Hz, 1H, H-5’], 7.72 [t, J = 6.4 Hz, 1H, H-4’], 7.53 427 
[d, J = 8.0 Hz, 2H, H-3,5], 7.31 [d, J = 8.0 Hz, 2H, H-2,6], 2.67 [q, 2H, CH2], 1.26 [t, 3H, CH3] 428 
ppm.   429 
 430 
Compounds 5-10 were prepared as yellow crystals in a manner similar to that described 431 
for the preparation of 4, using appropriate anilines and mercury(II) halides as a starting materials. 432 
 433 
4.2.2. [HgCl2L2]2 (5). A similar synthetic procedure as for 4 was used except that p-ethylaniline 434 
was replaced by p-ethoxylaniline, giving pale yellow crystals from acetonitrile solution. Yield 435 
46%. M.p. 194-195 °C. Found: C, 33.85; H, 2.99; N, 5.80%. Calc. for C28H28Cl4Hg2N4O2: C, 436 
33.76; H, 2.84; N, 5.63%. m (CH3CN): 6 Ω-1cm2mol-1. IR (cm–1): 1623 νasym(C(H)=N); 1588, 437 
1476, 1445 ν(C=N)py. 1H NMR (DMSO-d6): 8.97 [s, 1H, H-7], 8.88 [d, J = 4.0 Hz, 1H, H-3’], 438 
8.10 [m, 2H, H-5’,6’], 7.70 [t, br, 1H, H-4’], 7.59 [d, J = 8.0 Hz, 2H, H-3,5], 6.68 [d, J = 8.0 Hz, 439 
2H, H-2,6], 4.08 [q, 2H, CH2], 1.42 [t, 3H, CH3] ppm.   440 
 441 
4.2.3. [HgCl2L3]2 (6). A similar synthetic procedure as for 4 was used except that p-ethylaniline 442 
was replaced by p-chloroaniline, giving pale yellow crystals from acetonitrile solution. Yield 443 
40%. M.p. 243-245 °C. Found: C, 29.60; H, 1.68; N, 5.79%. Calc. for C24H18Cl6Hg2N4: C, 444 
29.51; H, 1.86; N, 5.74%. m (CH3CN): 8 Ω-1cm2mol-1. IR (cm–1): 1618 νasym(C(H)=N); 1589, 445 
1482, 1436 ν(C=N)py. 1H NMR (DMSO-d6): 8.89 [d, J = 4.0 Hz, 1H, H-3’], 8.87 [s, 1H, H-7], 446 
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8.10 [m, 2H, H-5’,6’], 7.70 [t, br, 1H, H-4’], 7.50 [d, J = 8.0 Hz, 2H, H-3,5], 7.44 [d, J = 8.0 Hz, 447 
2H, H-2,6] ppm.   448 
 449 
4.2.4. [HgCl2L4]2 (7). A similar synthetic procedure as for 4 was used except that p-ethylaniline 450 
was replaced by methylanthranilate and reaction was conducted under ice-cold conditions, giving 451 
pale yellow single crystals from acetonitrile solution. Yield 50%. M.p.158-160 °C. Found: C, 452 
33.85; H, 2.42; N, 5.57%. Calc. for C28H24Cl4Hg2N4O4: C, 32.84; H, 2.36; N, 5.47%. m 453 
(CH3CN): 8 Ω-1cm2mol-1. IR (cm–1): 1700 νasym(OCO), 1620 νasym(C(H)=N); 1592, 1485, 1438 454 
ν(C=N)py. 1H NMR (DMSO-d6): 10.14 [s, 1H, H-7], 8.83 [d, J = 4.0 Hz, 1H, H-3’], 7.95 [m, 455 
2H, H-3,4], 7.83 [d, J = 8.0 Hz, 1H, H-6’], 7.60 [t, J = 8.0 Hz, 1H, H-5’], 7.26 [t, J = 6.4 Hz, 1H, 456 
H-5], 6.70 [d, J = 6.4 Hz, 1H, H-6], 6.62 [t, J = 6.4 Hz, 1H, H-4’], 3.86 [s, 3H, OCOCH3] ppm. 457 
 458 
4.2.5. [HgCl2L5]2 (8). A similar synthetic procedure as for 4 was used except that p-ethylaniline 459 
was replaced by methyl p-aminobenzoate, giving pale yellow crystals from acetonitrile solution. 460 
Yield 50%. M.p. 208-210 °C. Found: C, 33.05; H, 2.52; N, 5.86%. Calc. for C28H24Cl4Hg2N4O4: 461 
C, 32.84; H, 2.36; N, 5.47%. m (CH3CN): 6 Ω-1cm2mol-1. IR (cm–1): 1712 νasym(OCO), 1622 462 
νasym(C(H)=N);  1593, 1427 ν(C=N)py. 1H NMR (DMSO-d6): 8.92 [d, J = 4.0 Hz, 1H, H-3’], 463 
8.90 [s, 1H, H-7], 8.13 [t, J = 8.0 Hz, 1H, H-6’], 8.05 [d, J = 8.0 Hz, 1H, H-5’], 7.80 [t, J = 6.4 464 
Hz, 1H, H-4’], 7.59 [d, 2H, J = 8.0 Hz,  H-3,5],  6.64 [d, 2H, J = 8.0 Hz, H-2,6], 3.94 [s, 3H, 465 
CO2CH3] ppm.   466 
 467 
4.2.6. HgBr2L5 (9). A similar synthetic procedure as for 4 was used except that HgCl2 and p-468 
ethylaniline were replaced by HgBr2 and methyl p-aminobenzoate, giving pale yellow crystals. 469 
Yield 52%. Crystals of compound [HgBr2L5]2: 9a and HgBr2L5: 9b (both prism type, gave 470 
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similar microanalytical and spectroscopic data and were indistinguishable) were obtained from 471 
acetonitrile from two different batches of samples (see X-ray discussion for structural details). 472 
M.p.: 9a 218-220 °C; 9b 143-145 °C. Found: C, 28.50; H, 2.10; N, 4.80%. Calc. for 473 
C28H24Br4Hg2N4O4: C, 27.98; H, 2.01; N, 4.66%. m (CH3CN): 6 Ω-1cm2mol-1. IR (cm–1): 1712 474 
νasym(OCO), 1646 νasym(C(H)=N); 1593, 1434 ν(C=N)py. 1H NMR (DMSO-d6): 9.02 [s, 1H, H-475 
7], 8.89 [d, J = 4.0 Hz, 1H, H-3’], 8.15 [m, 4H, H-5’,6’,3,5], 7.79 [t, J = 6.4 Hz, 1H, H-4’], 7.61 476 
[d, J = 8.0 Hz,  2H, H-2,6], 3.94 [s, 3H, CO2CH3] ppm.   477 
 478 
4.2.7. [HgI2L5]2 (10): A similar synthetic procedure as for 4 was used except that HgCl2 and p-479 
ethylaniline were replaced by HgI2 and methyl p-aminobenzoate, giving pale yellow crystals. 480 
Yield 49%. M.p. 198-200 °C. Found: C, 24.40; H, 1.52; N, 4.17%. Calc. for C14H12I2HgN2O2: C, 481 
24.19; H, 1.74; N, 4.03%. m(CH3CN): 7 Ω-1cm2mol-1. IR (cm–1):1712 νasym(OCO), 1639 482 
νasym(C(H)=N); 1553, 1434 ν(C=N)py. 1H-NMR (DMSO-d6): 9.11 [s, 1H, H-7], 8.81 [d, J = 4.0 483 
Hz, 1H, H-3’], 8.18 [t, br, 1H, H-6’], 8.13 [d, J = 8.0 Hz, 2H, H-3,5], 7.96 [d, br, 1H, H-5’], 7.80 484 
[t, br, 1H, H-4’], 7.65 [d, J = 8.0 Hz, 2H, H-2,6], 3.93 [s, 3H, CO2CH3] ppm.   485 
 486 
4.3. X-ray data collection and structure determinations 487 
Crystals of compounds suitable for an X-ray crystal-structure determination were obtained from 488 
acetonitrile (4, 6, 9a, 9b and 10), acetonitrile/acetone (7) and acetonitrile/methanol (5 and 8) by 489 
slow evaporation of the solvent at room temperature. In the case of compound 9, two crystalline 490 
polymorphs (9a and 9b) were isolated from two different batches of crystals obtained from 491 
acetonitrile solution. The measurements for 5, 7 and 10 were made at low temperature on a 492 
Nonius KappaCCD diffractometer [25] with graphite-monochromated Mo Kα radiation (λ = 493 
0.71073 Å) and an Oxford Cryosystems Cryostream 700 cooler. The data for 8, 9a and 9b were 494 
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recorded on an Agilent Technologies SuperNova area-detector diffractometer [26] using Mo Kα 495 
radiation from a micro-focus X-ray source and an Oxford Instruments Cryojet XL cooler, while 496 
the data for 4 and 6 were recorded on a Bruker-APEX diffractometer equipped with a CCD area 497 
detector and Mo Kα radiation. Data reduction on 5, 7 and 10 was performed with HKL Denzo 498 
and Scalepack [27], with CrysAlisPro [26] for 8, 9a and 9b, and with SAINT [28] for 4 and 6. 499 
The intensities were corrected for Lorentz and polarization effects. An empirical absorption 500 
correction based on the multi-scan method [29,30] using spherical harmonics was applied for 4-501 
8, an analytical absorption correction [31] was applied for 9a and 9b and a numerical absorption 502 
correction [32] was applied for 10. Equivalent reflections were merged. The structures of 503 
compounds 5, 7 and 10 were solved by heavy-atom Patterson methods [33], which initially 504 
revealed the position of the mercury atom, while all remaining non-hydrogen atoms were located 505 
in a Fourier expansion of the Patterson solution, which was performed by DIRDIF94  [34]. The 506 
structures of 4, 6, 8, 9a and 9b were solved by direct methods using SHELXS97 [35], which 507 
revealed the positions of all non-hydrogen atoms. The non-hydrogen atoms in each structure 508 
were refined anisotropically. All of the H-atoms were placed in geometrically calculated 509 
positions and refined by using a riding model where each H-atom was assigned an isotropic 510 
displacement parameter with a value equal to 1.2Ueq of its parent atom (1.5Ueq for methyl-H). 511 
The refinement of each structure was carried out on F2 by using full-matrix least-squares 512 
procedures, which minimized the function Σw(Fo2–Fc2)2. A correction for secondary extinction 513 
was applied for 5, 8, 9a, 9b and 10. One reflection in 5 and 8, and six reflections in 9b and 10 514 
were omitted owing to poor agreement. The binuclear molecules within the crystal structures of 515 
4-7, 8 and 9a are located across crystallographic inversion centers. In the case of 4, the enlarged 516 
atomic displacement parameters of the ethyl C atoms suggest the group might be 517 
  
31 
 
conformationally disordered. A disorder model was not developed, but bond length restraints of 518 
1.500(5) and 1.540(5) Å were applied to the ring-methylene and methylene-methyl C–C bonds, 519 
respectively, of the ethyl group. Several data sets exhibited some elevated residual electron 520 
density peaks, which is not an uncommon observation with heavy-atom structures. These 521 
residual peaks were generally located within 1.2 Å of the heaviest atoms in the structure (Hg, Br 522 
or I), but in the cases of 5 and 8, they were located in chemically meaningless positions. The 523 
largest residual peaks found for 7, 4.54 and 4.06 e Å-3, were symmetrically disposed within 0.8 Å 524 
of the Hg atom and the next highest peak was 1.37 e Å-3. Trials with various absorption 525 
corrections did not change the results. No evidence for twinning or disorder was found. The 526 
SHELXTL-NT program package [35] was used for the refinement of 4 and 6, while SHELXL97 527 
[36] was used for the refinement of the other structures. The data collection and refinement 528 
parameters are given in Table 2, and perspective views of the molecular structures, generated 529 
with SHELXTL-NT [35], are shown in Figs. 3-10.  530 
 531 
Appendix A. Supplementary material   532 
CCDC-915973 (for 10), -915974 (for 4), -915975 (for 5), -915976 (for 6), -915977 (for 7), -533 
915978 (for 8), -915979 (for 9a) and -915980 (for 9b) contain the supplementary 534 
crystallographic data for this paper. These data can be obtained free of charge from The 535 
Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk/data_request/cif. 536 
Supplementary data (Fig. S1: View in projection down the a-axis of the unit cell contents of 537 
[HgCl2L3]2 6. Fig. S2: View in projection down the c-axis of the unit cell contents of [HgCl2L4]2 538 
8. Fig. S3: View in projection down the a-axis of the unit cell contents of [HgI2L5]2 10, 539 
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highlighting the stacking of layers along the b-axis) associated with this article can be found in 540 
the online version, at http://XXXX 541 
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Table 1 659 
 Photophysical data for compounds 1-10 in acetonitrile solutiona 660 
Compounds Electronic spectroscopic data  λmax (nm); (ε[M-1 cm-1]) 
Photoluminescence data  
      λem(nm)c                           φF 
1 348 (10781) 413, 429 0.16 
2 341 (13367) 410, 432 0.20 
3 340 (32679) 411, 433 0.02 
4 344 (32273) 414, 427 0.13 
5 352 (50678) 416, 428 0.19 
6 348 (22206) 414, 428 0.18 
7 338 (49032) 395        0.24 
8 332 (28931) 414, 430 0.14 
9ab 323 (28506) 418, 429 0.16 
10 340 (20780) 412, 429 0.18 
a Data for the compounds 1-3 (Scheme 1a) were taken from ref. 6. 661 
b Identical photophysical results were obtained for 9b. 662 
c The long wavelength emission appears as a shoulder in all cases except in 7. 663 
 664 
 665 
 666 
 667 
 668 
 669 
 670 
 671 
 672 
 673 
 674 
 675 
 676 
 677 
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 678 
Table 2 679 
Crystal data, data collection and refinement parameters for compounds 4-10. 680 
 4 5 6 7 
Empirical formula C28H28Cl4Hg2N4  C28H28Cl4Hg2N4O2 C24H18Cl6Hg2N4 C28H24Cl4Hg2N4O4 
Formula weight 963.52 995.37 976.30 1023.33 
Crystal size [mm] 0.16 × 0.19 × 0.24 0.10 × 0.15 × 0.23 0.08 × 0.16 × 0.20 0.15 × 0.23 × 0.35  
Crystal morphology Block Tablet Block Tablet
 
Temperature [K] 293(2) 160(1) 100(2)  160(1)  
Crystal system Monoclinic  Triclinic Monoclinic Monoclinic 
Space group P21/n P
_
1 P21/n P21/c 
a [Å] 7.9022(10) 8.0668(2) 7.5555(7) 7.8632(1)
b [Å] 15.1805(19) 9.0951(2) 15.1188(14) 21.4478(5) 
c [Å] 12.8797(16) 10.5354(2) 12.1988(12) 9.2592(1)
α[°] 90 80.9248(13) 90 90 
β[°] 95.907(2) 84.2979(11) 95.323(2) 98.5421(11) 
γ[°] 90 79.8835(14) 90 90 
V [Å3] 1536.8(3) 749.38(3) 1387.5(2) 1544.23(4)
Z 2 1 2 2 
Dx [g cm–3] 2.082 2.205 2.337 2.201 
μ [mm–1] 10.350 10.643 11.652 10.338 
Transmission factors [min, max] 0.19, 0.29 0.17, 0.39 0.20, 0.46 0.10, 0.24  
θ range[°] 2–25 2–30 2–25 2–30 
Reflections measured 14471 22765 13015 36430 
Independent reflections; Rint 2707; 0.045 4348; 0.073 2436; 0.051 4494; 0.089 
Reflections with I> 2σ(I) 2291 3884 2246 3979 
Number of parameters 173 183 163 191 
R(F) [I> 2σ(I)reflns] 0.037 0.033 0.036 0.046 
wR(F2) [all data] 0.084 0.087 0.068 0.138 
GOF(F2) 1.060 1.045 1.211 1.099 
Δρmax, min [e Å–3] 1.50, -0.51 1.98, -2.85 1.26, -1.54 4.54, -3.41
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 681 
Table 2 contd.... 682 
 8 9a 9b 10 
Empirical formula C28H24Cl4Hg2N4O4 C28H24Br4Hg2N4O4 C14H12Br2HgN2O2 C14H12HgI2N2O2 
Formula weight 1023.33 1201.14 600.57 694.57 
Crystal size [mm] 0.10 × 0.20 × 0.38 0.10 × 0.20 × 0.30 0.18 × 0.20 × 0.40 0.08 × 0.10 × 0.22 
Crystal morphology Prism Prism Prism Prism 
Temperature [K] 160(1) 160(1) 160(1) 160(1) 
Crystal system Monoclinic Triclinic Triclinic Triclinic 
Space group P21/n P
_
1 P
_
1 P
_
1 
a [Å] 10.31062(19) 9.1931(3) 8.2963(2) 8.1462(2) 
b [Å] 12.9030(3) 9.3905(2) 9.1120(3) 9.7827 (2) 
c [Å] 11.14250(18) 9.6450(3) 10.5952(3) 10.9351(2) 
α[°] 90 75.504(2) 85.548(2) 82.3929(14) 
β[°] 93.2024(16) 82.229(2) 88.100(2) 86.3120(12) 
γ[°] 90 86.996(2) 84.163(2) 81.9878(11) 
V [Å3] 1480.06(5)  798.57(4) 794.14(4) 854.40(3) 
 Z 2 1 2 2 
Dx [g cm–3] 2.296 2.497 2.511 2.700 
μ[mm–1] 10.786 14.680 14.762 12.646 
Transmission factors [min, 
max] 0.33, 1.00 0.065, 0.28 0.035, 0.17 0.13, 0.46 
θ range[°] 3–29 3–29 3–29 2–30 
Reflections measured 11742 12326 12018 20855 
Independent reflections; Rint 3242; 0.026 3511; 0.049 3504; 0.056 4962; 0.065 
Reflections with I> 2σ(I) 2729 3140 3215 4456 
Number of parameters 192 192 192 192 
R(F) [I> 2σ(I)] 0.020 0.029 0.036 0.029 
wR(F2) [all data] 0.044 0.057 0.078 0.070 
GOF(F2) 1.005 1.033 1.081 1.090 
Δρmax, min [e  Å–3] 1.78, -0.78 0.99, -1.30 1.92, -2.37 1.37, -2.18 
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 683 
Table 3 684 
Selected bond lengths [Å] and angles [º] for 1-10a.  685 
 1b 2b 3b 4 5 6 7 8 9a 9b 10 
Hg(1)-N(1) 2.354(6) 
2.288(6) 
2.295(6) 
2.404(5) 
2.343(5) 2.300(3) 2.329(5) 2.342(5) 2.262(3) 2.391(4) 2.344(4) 2.375(3) 
Hg(1)-N(2) 2.490(6) 2.471(5) 2.467(5) 
2.438(5) 2.473(5) 2.513(3) 2.488(5) 2.554(5) 2.535(3) 2.531(3) 2.401(4) 2.458(3) 
Hg(1)-X(1)  2.423(2) 2.5010(7) 2.4994(7) 
2.6698(5) 2.4572(19) 2.4987(10
) 
2.4762(17) 2.4106(16
) 
2.5490(8) 2.5128(5) 2.4996(6) 2.6721(3) 
Hg(1)-X(1')  3.011(2) 3.4749(8) 3.6344(8) 
- 2.9254(17) 3.0172(10
) 
2.9343(16) 3.2330(15
) 
2.8929(7) 3.3759(5) - - 
Hg(1)-X(2)  2.355(3) 2.5779(7) 2.5831(7) 
2.6363(5) 2.371(2) 2.3651(11
) 
2.3774(18) 2.3990(15
) 
2.3876(9) 2.4740(6) 2.5168(6) 2.6559(3) 
            
N(1)-Hg(1)-N(2)  70.3(2) 71.13(18) 
71.30(18) 
69.73(18) 70.28(18) 71.00(11) 70.05(18) 69.05(16) 70.42(9) 68.40(11) 71.24(13) 69.75(10) 
N(1)-Hg(1)-X(1)  107.73(16) 144.52(13) 141.55(14) 
104.46(13) 104.54(14) 104.08(9) 102.06(14) 121.87(12
) 
102.46(7) 107.82(9) 115.77(10) 105.10(7) 
N(1)-Hg(1)-X(2) 113.76(17) 96.39(13) 
100.57(14) 
114.29(14) 122.60(15) 133.29(9) 126.51(14) 97.36(12) 148.09(7) 106.50(9) 106.52(10) 112.21(7) 
N(2)-Hg(1)-X(1)  94.10(15) 107.83(12) 
108.38(12) 
101.71(12) 92.88(13) 95.20(8) 91.84(13) 86.24(11) 101.21(6) 95.60(8) 111.44(9) 114.94(7) 
N(2)-Hg(1)-X(2) 104.98(15) 111.26(12) 
113.72(12) 
114.55(12) 103.86(13) 105.95(8) 107.44(13) 128.18(11
) 
104.19(7) 106.34(8) 121.52(9) 112.52(7) 
N(1)-Hg(1)-X(1')  87.45(16) 74.98(13) 
74.97(13) 
- 88.23(14) 86.63(8) 87.90(14) 81.82(12) 89.20(7) 87.17(8) - - 
N(2)-Hg(1)-X(1')  156.50(16) 130.20(13) 
129.66(12) 
- 157.94(13) 156.85(8) 157.51(13) 134.99(12
) 
157.83(7) 154.48(8) - - 
X(1)-Hg(1)-X(2)  138.07(11) 115.66(3) 
113.36(3) 
133.685(17) 132.82(9) 122.44(4) 131.21(7) 136.59(6) 109.41(3) 144.169(18) 120.02(2) 127.047(10)
X(1)-Hg(1)-X(1')  85.66(7) 80.75(2) 77.54(2) 
- 87.62(5) 84.28(3) 88.42(5) 80.82(5) 91.41(2) 84.638(13) - - 
X(2)-Hg(1)-X(1') 90.34(7) 107.78(2) 
108.31(2) 
- 91.72(6) 93.59(3) 88.96(5) 87.86(5) 88.37(2) 87.056(15) - - 
Hg(1)-X(1)-Hg(1')  94.34(7) 98.70(2) 102.94(2) 
- 92.38(5) 95.72(3) 91.58(5) 99.18(5) 88.59(2) 95.362(13) - - 
a
 All compounds except 3, 9b and 10 are binuclear compounds in which the two halves are related by a 686 
crystallographic centre of inversion. Primed atoms indicate the longer Hg···X bridging distance to the second 687 
half of the dimer. 688 
b
 Data taken from the previously published crystal structures shown in Scheme 1a (compounds 1-3), see ref.6. 689 
 690 
 691 
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 692 
Legends to Schemes and Figs. 693 
Scheme 1a. Various structural motifs (i-iv) observed in mercury(II) compounds with (E)-N-(pyridin-2-694 
ylmethylidene)arylamine, L (taken from ref. 6). 695 
 696 
Scheme 1b. The L ligands used and the investigated compounds 4-10. 697 
 698 
Fig. 1. UV–Vis spectra of compounds 1-10 in acetonitrile (concentration 10-5M). Spectra of 699 
compounds 7 and 8, with CO2CH3 substituents, are shown separately for convenience.  700 
 701 
Fig. 2. Fluorescence spectra of compounds 1-10 in acetonitrile (concentration ~10-5M) obtained 702 
by excitation at the respective absorption maxima (refer to Table 1). Spectra of compounds 7 and 703 
8, with CO2CH3 substituents, are shown separately for convenience. 704 
 705 
Fig. 3. Perspective view of binuclear [HgCl2L1]2 4. Displacement ellipsoids are drawn at the 30% 706 
probability level and unlabelled atoms are related by the symmetry operation 1-x, 1-y, 1-z. 707 
 708 
Fig. 4. Perspective view of binuclear [HgCl2L2]2 5. Displacement ellipsoids are drawn at the 50% 709 
probability level and unlabelled atoms are related by the symmetry operation -x, -y, -z. 710 
 711 
Fig. 5. Perspective view of binuclear [HgCl2L3]2 6. Displacement ellipsoids are drawn at the 30% 712 
probability level and unlabelled atoms are related by the symmetry operation -x, 1-y, -z. 713 
 714 
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Fig. 6. Perspective view of binuclear [HgCl2L5]2 8. Displacement ellipsoids are drawn at the 30% 715 
probability level and unlabelled atoms are related by the symmetry operation -x, 1-y, -z. 716 
Fig. 7. Perspective view of binuclear [HgBr2L5]2 9a. Displacement ellipsoids are drawn at the 717 
50% probability level and unlabelled atoms are related by the symmetry operation 1-x, 1-y, 1-z. 718 
 719 
Fig. 8. Perspective view of mononuclear [HgBr2L5] 9b. Displacement ellipsoids are drawn at the 720 
50% probability level. 721 
 722 
Fig. 9. Perspective view of mononuclear [HgI2L5] 10. Displacement ellipsoids are drawn at the 723 
50% probability level. 724 
 725 
Fig. 10. Perspective view of binuclear [HgCl2L4]2 7. Displacement ellipsoids are drawn at the 726 
30% probability level and unlabelled atoms are related by the symmetry operation -x, -y, -z. 727 
 728 
Fig. 11.  View in projection down the a-axis of the unit cell contents of [HgCl2L1]2 4. The C–729 
H...π(chelate) [C14–H14c...Cg(HgN2C2)i = 2.82 Å, C14...Cg(HgN2C2)i = 3.743(14) Å, angle at 730 
H14c = 162° for symmetry operation i: ½+x, ½-y, -½+z] and π...π [Cg(N1,C1-C5)...Cg(C7-731 
C12)ii = 3.834(5) Å, angle of inclination = 10.8(4)° for ii: -1+x, y, z] interactions are shown as 732 
purple and orange dashed lines, respectively. 733 
 734 
Fig. 12.  View in projection down the b-axis of the unit cell contents of [HgCl2L2]2 5. The C–735 
H...π(chelate) [C14–H143...Cg(HgN2C2)i = 2.81 Å, C14...Cg(HgN2C2)i = 3.652(5) Å, angle at 736 
H143 = 144° for symmetry operation i: -x, 1-y, 1-z], π...π [Cg(N1,C1-C5)...Cg(C7-C12)ii = 737 
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3.636(2) Å, angle of inclination = 1.3(2)° for ii: -x, 1-y, -z; Cg(C7-C12)...Cg(C7-C12)iii = 738 
3.599(2) Å, for iii: -x, 1-y, 1-z], C–H...O [C3–H3...O1iv = 2.53 Å, C3...O1iv = 3.457(5) Å, angle 739 
at H3 = 167° for iv: 1+x, y, -1+z] and C–H...Cl [C4–H4...Cl2v = 2.77 Å, C4...Cl2v = 3.616(5) Å, 740 
angle at H4 = 169° for v: 1-x, -y, -z; C6–H6...Cl1ii = 2.75 Å, C4...Cl2v = 3.639(4) Å, angle at H6 741 
= 155°] interactions are shown as purple, orange, blue and brown dashed lines, respectively. 742 
 743 
Fig. 13. View in projection down the c-axis of the unit cell contents of [HgBr2L5]2 9a. The π...π 744 
[Cg(N1,C1-C5)...Cg(C7-C12)i = 3.705(3) Å, angle of inclination = 9.0(2)° for i: 1-x, 1-y, -z; 745 
Cg(C7-C12)...Cg(C7-C12)ii = 3.706(3) Å, for ii: -x, 1-y, -z], C–H...O [C3–H3...O1iii = 2.32 Å, 746 
C3...O1iii = 3.119(6) Å, angle at H3 = 142° for iii: 1+x, -1+y, z] and C‒H...Br interactions [C4–747 
H4...Br2iv = 3.04 Å, C4...Br2iv = 3.936(5)Å, angle at H4 = 157° for iv: 1-x, -y, 1-z; C6–H6...Br1i 748 
= 3.05 Å, C6...Br1i = 3.903(4)Å, angle at H6 = 150°] interactions are shown as orange, blue and 749 
brown dashed lines, respectively. 750 
 751 
Fig. 14 (a) View of the supramolecular chain aligned along the a-axis in [HgBr2L5]2 9a. (b) View 752 
in projection down the a-axis of the unit cell contents, highlighting the stacking of layers along 753 
the b-axis. The π...π [Cg(N1,C1-C5)...Cg(C7-C12)i = 3.687(3) Å, angle of inclination = 9.7(2)° 754 
for i: 1-x, 1-y, 1-z; Cg(HgN2C2)...Cg(C7-C12)ii = 3.880(3) Å, angle = 9.2(2)° for ii: -x, 1-y, -z], 755 
C‒H...O [C5–H5...O1iii = 2.28 Å, C5...O1iii = 3.083(7) Å, angle at H5 = 142° for iii: 1+x, y, -756 
1+z] and C‒H...Br interactions [C6–H6...Br2i = 2.91 Å, C6...Br2i = 3.632(5)Å, angle at H6 = 757 
134°] interactions are shown as orange (pink for chelate ring), blue and brown dashed lines, 758 
respectively. 759 
 760 
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Fig. 15. (a) View of the supramolecular layer in [HgCl2L4]2 7. (b) View in projection down the a-761 
axis of the unit cell contents, highlighting the stacking of layers along the a-axis and the C–H...Cl 762 
connections between them. The π...π [Cg(HgN2C2)...Cg(C7-C12)i = 3.821(3) Å, angle of 763 
inclination = 3.2(2)° for i: 1-x, -y, 1-z], C–H...O [C3–H3...O1i = 2.60 Å, C3...O1i = 3.418(7) Å, 764 
angle at H3 = 146°; C11–H11...O1ii = 2.54 Å, C11...O1ii = 3.291(8) Å, angle at H3 = 136°  for ii: 765 
x, ½-y, -½+z] and C–H...Cl [C6–H6...Cl2iii = 2.73 Å, C6...Cl2iii = 3.559(6) Å, angle at H5 = 146° 766 
for iii: 1+x, y, z; C9–H9...Cl1iii = 2.81 Å, C9...Cl1iii = 3.558(7) Å, angle at H5 = 136°] 767 
interactions are shown as orange, blue and brown dashed lines, respectively. 768 
 769 
 770 
 771 
 772 
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